In vivo liver-directed gene transfer in rats and pigs with large anionic multilamellar liposomes: routes of administration and effects of surgical manipulations on transfection efficiency.
Conventional large (500-800 nm) multilamellar liposomes encapsulating DNA have been used in vivo as gene vectors into rat and pig liver. By using the intraportal vein route, high dose DNA (10 mg/kg) provided low efficiency and transient luciferase gene expression in the liver. This gene expression was, however, increased by liver resection (> 50%), ischemia (20 min) or orthotopic transplantation. As evidenced by histochemical analysis of beta-galactosidase expression, the gene transfection mainly ensued in Kupffer cells, but spleen and lung were contaminated. In comparison, injection into the bile duct of even 25-fold lower dose of liposome-encapsulated DNA (0.4 mg/kg) produced higher (100-fold) and long-lasting (during 6 days, at least) luciferase expression in rat liver. The gene expression was restricted to the liver and enhanced by liver resection. By this route, transgene-expressing cells were mainly hepatocytes. A treatment with colchicine prior to the administration of the vector allowed the persistence of relative high gene expression for at least 7 days. In pigs, qualitatively similar, but quantitatively less efficient gene expression was obtained by either the portal vein or the bile duct route. These results indicate that intrabile duct route might render large non-viral vectors applicable to gene transfer into the hepatocytes. The efficiency of liposome-mediated gene transfer into the liver can be increased by liver resection, ischemia or transplantation performed before DNA injection.